In recent years, real estate bubbles have been commonplace in housing markets all over the world. That´s why we examine the relation between housing prices during bubbles in 101 cities located in ten different countries, aiming to explain the housing market cycle during a housing bubble, using economic and housing indicators. We obtained data on eight variables used in market cycle analysis which may be able to explain the existence of speculation and the ideal market cycle. The obtained resultsshow that many of economic and housing indicators begin to decrease while housing prices peak. Only the quantity of transactions peaks during the following year. We also observed that a housing bubble can follow three different scenarios, i.e.: the bubble does not burst, or can burst with a slow decline or sudden and rapid collapse. Finally, it is possible to determine that the same variables can provide clear insight into a bubble in the real estate cycle.
www.degruyter.com/view/j/remav vol. 23, no. 3, 2015 3. during a bubble, cyclicity reacts in the same way. This paper aims to explain the normal cycle of the housing market during a real estate bubble. It is an empirical, exploratory and descriptive study, which uses variables of 101 cities in ten countries, such as Germany, USA, Brazil and Australia. The selection of these cities was based on Gross Domestic Product (GDP) and the number of inhabitants, as well as using indices, e.g. the "housing price to income ratio", according to CASE (2000) , JUD and WINKLER (2002) and NING and HOON (2012) . This discussion is needed in order to clarify which variables are useful in determining the actual situation on real estate markets, especially during a bubble phase. The variables used were: building permits, land price, quantity of transactions, housing market volume, house price, rent, GDP and population. The selected period of research was from 1990 to 2005, using annual data.
The results of this paper should not be generalized for other cities and countries because the housing market depends on supply and demand, as well as the behavior of owners and speculators. It also does not confirm that all the variables have the same development and percentage rates at every stage. The selected indicators can be insufficient in explaining the cycle of the real estate market in light of the speculative bubble. Psychological aspects (e.g. herd behaviors) may have to be considered (BRZEZICKA, WISNIEWSKI 2014) .
Within this study, only housing speculation in urban areas (cities) was analyzed because rural housing data, as in the case of Brazil, are not present in all countries.
Cycle of the real estate market
The Royal Institution of Chartered Surveyors (1994, p.9 ) defined the property cycle as "... recurrent but irregular fluctuations in the rate of all property total return, which are also apparent in many other indicators of property activity, but with varying leads and lags against the all-property cycle." But finding a time series which does not show this patter might be difficult. Empirical time differs by the size of the uneven irregular amplitude and the period of oscillation, e.g. there is a deviation from the basic value and it presents a lack of symmetry with respect to the demonstration of the cosine function ( Figure 1 ).
The length of the cycle varies by real estate type. WHEATON (1987) discovered that the cycle of offices is approximately 10 years. Basically, cycles, from the viewpoint of macroeconomics, can be differentiated between the Kondratjew cycle, lasting 48-60 years (KONDRATJEW 1926) ; Kusnetz cycle, 18-25 years (BALL, WOOD 1999; BALL, MORRISON, WOOD 1996) ; Judging cycle, 7-11 years (DIETRICH 1999) ; and Kitchin cycle, 3-5 years (GAIDOSCH 2007) . From the microeconomic point of view, differences in the real estate market lie in the four markets, i.e.: the land, investment, new construction and capital market (ROTTKE 2008 ). An alternative is to describe real estate cycles by the phases in their lapse of time. In this case, the life cycle of the real estate market can be divided into four parts: recession, recovery, expansion and oversupply.
Recession
During recession (also called market adjustment) sales activity is very slow, while prices and rents continue to decline at a high rate (ROTTKE, WERNECKE 2006) . The peak of this decrease varies by property type and location. The demand for space is very low and vacancy increases.
Recovery
The second phase is called recovery, where the market stabilizes by beginning price recovery, and absorbs excess space. That means that the vacancy rate begins to approach equilibrium, where supply equals demand. According to ROTTKE and WERNECKE (2006) , recovery is usually caused by factors including the passage of time and external factors such as revision of tax laws. In a normal passage of time, the real estate cycle continues its course. After a recession, the level of new building permits and construction works is low. Eventually, this phase of the real estate market is often characterized by the introduction of a new technology or product. At this stage, it is difficult to predict the companies and products that will emerge as leaders in the industry (LYNCH, ROTHCHILD 2000) . Some companies will be extremely successful, while others will not survive, but the market, nevertheless, starts to recover.
Expansion
After recovery, prices continue to increase, vacancy rates fall, and, therefore, space becomes difficult to find. This causes rents to rise rapidly, which spawns new construction motivated by possibilities of www.degruyter.com/view/j/remav vol. 23, no. 3, 2015 high profits. In consequence, construction activity increases dramatically (GEIPELE, KAUŠKALE 2013) . Despite this, at the sectorial level, sales and profits grow rapidly, as the market for new products has not yet become saturated (BODIE et al. 2002 ). An example of this process, from the market within the Brazilian states (GORAYEB 2008) , is in closed condominiums and houses or apartments that offer quality, security, leisure and attractive terms of payment.
Usually, prices during expansion start to increase due to market forces or the speculation of higher prices. Increased investment, seeking higher profits and with expectations of indefinite prosperity, are the common components of a price increase (LYNCH, ROTHCHILD 2000; KINDELBERGER 1989 ). This factor could exacerbate price increases, causing a boom and possibly a bubble. AGNELLO and SCHUKNECHT (2011, p. 171) define booms "as price rises of major duration and amplitude". ZHOU and SORNETTE (2007) point out that the term "bubble" is widely used but rarely clearly defined. One explanation was given by CASE and SHILLER (2003) and ENGSTED (2006) , who defined a bubble as a situation where excessive expectations of future housing price increases cause prices that are evaluated in a temporary moment.
If housing prices continue to rise beyond market reality, this can form a bubble that might end in a burst. Clearly, a bubble is closely linked with speculation. However, the behavior of real estate is more complex. Nneji, Brooks and Ward (2013) are in line with this, stating that, including periods that have no indicator of intrinsic bubbles, rational speculative bubbles may be influenced by the dynamics of the residential property market, and through others exogenous causes independent of rents.
Oversupply
If the market becomes overbuilt, it will enter into a phase of oversupply. Because of the lack of information, investors may not perceive that the market is saturated (PHYRR et al. 2003) . They continue to pump capital and new buildings into the market. In this phase, prices begin to drop and vacancies begin to increase (ROTTKE, WERNECKE 2006) . As a result of these changes, prices and sales activity begin to slow even more. New construction continues for a while because investors do not detect the change occurring in the market or some real estate projects in development cannot be stopped (HEEG, 2008) . At this phase, the real estate market can grow more slowly than the economy or, more typically, it can decline.
Housing cycle with speculation
Based on the theory in Section 2 (cycle of the real estate market) and the data from the cities, the cycle of speculation will be explained, describing the four stages -initial, growth of the bubble, peak of the bubble and the bubble burst. The same form of data processing used in Figure 2 was also used for the distribution of transaction prices from all cities. The maximum prices were aligned in column 33 (33 MP -maximum point) in Figure 1 to verify the development of prices before and after the peak. Subsequently, Figure 1 shows the distribution of prices (cycle of absolute price per city). Thirty years' worth of data was selected for the research represented on the x-axis. In Figure 1 , semi-annual data were used, though this does not necessarily mean that only a speculative cycle exists within this period.
Many cities only provide data up to a year or two after the price caps. This happened because real estate speculation also occurred in several cities, as in Brazil, or the cities did not provide data for 2007 and 2008 to protect their own market. Moreover, in some cities, such as ones in Brazil, it is not clear if real estate speculation has just begun, if it exists, or if it has already reached maximum prices. The curves vary with the city real estate cycle, but they are at a similar level with some outliers. There are different maximum prices, different behaviors of growth and different behaviors of falling prices, as can be seen in Figure 1 . However, the curves are similar in all cities. Therefore, an average house price was created for all cities, as in Figure 2 . The average house price is based on the real value.
At the beginning of the data records, the price levels are different within the same country, starting with prices from less than 100 to more than 1,200 currency units (Euro, US$, R$) per square meter. These variations are dependent on local and regional real estate markets, the economy, etc., and influence the following phases: initial, consolidation and maturity. Figures 3 and 4 show that price growth increases as the peak approaches. Some cities like Ostrava (The Czech Republic) have two price peaks, the second of which is ten years after the first. Others, like London (Great Britain), have a very sharp decline after the initial price decrease. This will be discussed in Chapter 3.4 (The Bursting of the Bubble). A simple analysis of prices is insufficient for the proper analysis of speculation; however, an annual review (represented in percentage points) of the development of land and construction prices, the real estate price, the quantity traded, and the total housing market volume during the four phases of the cycle, allows for more robust analysis. In Figures 3 and 4 , you can see the phases of the cycle with real estate speculation based on prices and the growth rate of prices. We can see that high volatility shortly before the peak in year 33 varies significantly-that is, initially we see an average growth of 17%, and later, an average drop of 17%. This indicates that the profits of one year are the losses of the following. However, it is important that the whole cycle of speculation is analyzed.
Initial point
The specific causes of the beginning of a growth cycle in real estate can include new products, new technologies and/or the general growth of the economy. Some causes of speculative growth are foreign investments, subsidies or cheap financing. The beginning of the growth cycle appears to be normal, and the growth rate varies between 3% and 6%. However, there may be some annual increases above these values, as seen in Figure 4 . At this stage, prices are still at a low level, depending on the location, the size of the city, economic power, etc.
Growth of the bubble
After the initial phase, the market enters the growth phase of the bubble, assuming that there is real estate speculation. At this point, the growth in real estate prices starts to accelerate. The survey results show an increase of 10% to 17% in real estate prices. Source: data research.
In this phase, cities can be divided into two groups that define the behavior and the growth rate of real estate prices (REP). The first group has the highest growth rate a year before the peak, such as in San Francisco, USA (Table 1) . During the year before the peak, the average growth rate in this group was 16%. The second group consists of cities where the formation of the bubble was also the year of the peak (e.g. Bern, Switzerland), with an average growth rate of up to 14%. Regardless of these groups of speculation, this phase usually lasts for two years. In the growth phase of the larger bubble, the growth rates are: -Building permits (BP), between 3% and 78% a year, with an average of 24%.
-Land value (LV), between 13% and 71% a year, with an average of 14%.
-Market volume (MV), ranging from 13% to 138%, with an average of 30%.
-Rent (R), with variations between 0% and 24%, and an average of 8%. -GDP, ranging from 0% to 30%, with an average of 9%.
-Population (P), increasing between -0.3 and 4.5% per year, with an average of 0.9%. Figure 5 shows the growth levels of the variables during the growth of the bubble in different countries.
From the analyzed data, only the quantity of transactions (QT) does not achieve the maximum growth in this phase, with rates falling between 11% and 25%. This variable has its maximum growth only during the peak of the bubble. All variables in Figure 5 show growth only during this stage. The other variables show contradictory behavior, which means that the growth and decline during the same phase of speculation do not allow for proper representation of the results.
Maximum point of the speculation
The maximum point of a real estate bubble is exactly the point when real estate prices reach their maximum before the decrease. In this period, growth stops and prices start falling (negative growth rate). As the data is collected annually, half of the countries have their highest growth rate at this stage, with the annual percentage increasing between 8% and 40%. This is because the cities exhibit strong growth caused by real estate speculation at the beginning of the year, which decreases to 0% during the course of the year. This phenomenon could possibly be explained by the available cash increase from end-of-the-year bonuses and profit share, typically distributed from January to March. This phase lasts up to one year.
During the peak, the total percentage of growth in relation to the maximum price (since the beginning of speculation) is determined. This can result in more than 1650%, as seen in the cases of San José (USA) and Curitiba (Brazil). At this moment, the traded quantity also shows the largest growth, between 1% and 143% ( Table 2 ). The other real estate variables, such as building permits, land value, market volume and rent, revealed the largest growth in the previous year. The characteristics of these factors are shown in the table below. A study on how long the maximum point lasts does not yet exist, and is not the objective of this study.
The bursting of the bubble
All cycles show that, after a boom, real estate prices start to decline or remain stagnant. The burst of the real estate bubble usually causes a recession in the local economy. In general, there are three possibilities of how a bubble burst can occur. In the first case, the growth rates of other economic variables cause the bubble to not exist. The second option is the slow decline of the bubble, and the third one is a sudden and very rapid decline. The last two possibilities have the negative effects of decreasing real estate prices and the impact on the general economy, which also leads to losses resulting from lower government revenues from taxes. The more common case of a recession in the local economy is also included in both of these cases. vol. 23, no. 3, 2015 
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Economic variables that make the bubbles disappear
This phase does not consist of a decrease in real estate prices. In many countries that are in this development process, one can see an annual increase of all economic indicators that are useful in controlling inflation. Increasing wages, among other factors, can cause the common indices to show that the bubble has dissolved and will eventually disappear. During this research it was not possible to collect sufficient data for one single city to prove this hypothesis. Perhaps government incentives may also create new demand, and ultimately result in the bubble not bursting. At the very least, this could postpone the burst, so that no one in the economy and the government (no individual or juristic person) would incur losses.
The slow decline of the bubble
The second possibility of a burst is through the slow decline of real estate prices. Cities that had this type of burst were state capitals and major economic centers, such as Winterthur (Switzerland) as presented in Table 3 . The decline in Winterthur lasted until the end of the survey data. The period of decline in Munich (Germany) and Salzburg (Austria), however, lasted for four years. After this point the real estate prices, once again, increased. The building permits do not show typical development. Salzburg did not provide any data. Munich provided a scenario that showed two years of decline in the number of permits, while in Winterthur (Switzerland), one can see a large amount of permits one year after the decrease. An explanation for this adverse behavior could not be found. 487,000.00 522,000.00 483,000.00 567,000.00 575,000.00 534,000.00 523,000.00 517,000.00
Source: data-based research.
While in Winterthur the value of land started to increase again one year after the peak, this took about 4 to 5 years in Munich and Salzburg. It was not possible to determine a timeline for the decrease because of the quantity of transactions. Market volume starts to increase, once again, between 2 and 3 years after the peak. The same three cities reveal increasing rent prices only one year after the peak of real estate prices.
The sudden and fast decline of the bubble
The worst and best-known scenario that may occur is the rapid burst of the bubble, with high percentages of decrease. If this happens, there is no possibility to prevent it or for governmental interventions or actions by individuals or companies to successfully take place. The fast decrease is observed in smaller cities, like Rostock (Germany), in Table 4 (Note: Rostock is not a large metropolitan area). The data from Rostock (Table 4) 200,506 198,964 198,259 198,303 198,993 199,288 199 Source: data research.
Examples like this show that the losses are very high during a bubble burst. In the case of Rostock, the lowest values shown in Table 4 were the lowest ever. The cost of construction increased until the year 1996. Then there was a phase of decline until 2000, followed by a new phase of growth. Other economic variables, such as GDP, rent and wages increased during the period from 1992 to 2006. For all cities which had a high decrease it was not possible to determine a trend in the economic variables, for either positive or negative growth. 
Speculation cycle
Finally, the question remains, what is really the typical cycle of real estate speculation? Considering that only 101 cities in 10 countries were analyzed, the typical cycle presented here is a result of this range. The range was determined by using the standard deviation of the percentage of the price increase per year in relation to the price at the peak. As mentioned in Subchapter 3.1 (initial point), the speculation begins with a slight increase in absolute and relative prices. Prices vary depending on the absolute price level of the primary city, and the growth in real estate prices is low. The behavior of variables for the ideal cycle is shown in Figure 6 . Also, as shown in Figure 6 , during the growth phase of the bubble, relative prices in percentage peaked up to 17% per year. In the year of peak values, the growth in real estate prices fell to approximately 13% of the average growth, and subsequently, prices stop growing and begin to drop, either slowly declining or falling rapidly. At the growth stage of the bubble, the number of transactions was low, with an annual growth of 18%. However, in the year of the peak of real estate prices, the traded quantity increases even more, reaching 20%. Later, the number of transactions also starts to fall, first slowly, then faster ( Figure 6 ). As one can see from Figure 6 , the volume of the housing market during the growth of the bubble increases by 34%. In the year of the peak, this growth is reduced to 20% and the following year, the process of decreasing the volume of the real estate market began.
Rent during the growth phase shows low growth rates of 8%, and during the peak, a growth of only 1%. Contrarily, construction permits in the growth phase of the bubble show a large increase of 23%. However, before reaching maximum values, prices start to fall, slowly in the beginning, i.e. less than 1%, speeding up later, falling by as much as 15% (Figure 6 ). The average land value also had its largest growth of 14% per year during the growth phase of the bubble. During the peak, the land value begins to decrease with rates of 10%. After this peak, the land value begins to fall.
Conclusions
The market cycle with real estate speculation is divided into four phases: the initial phase, growth of the bubble, peak of the bubble and the bubble burst. In the initial phase, the growth in real estate prices is slow, with values ranging from 3% to 6%. The other indices also show a small growth at this stage. During the growth of the bubble, the increase in real estate prices was between 10% and 17% a year, with some cities showing the largest growth at this stage. For construction permits and land value, the growth rate varied by more than 70%. The market volume had an annual growth of up to 138% and the rent, GDP and population varied widely, with increases between 0% and 30%. The cities that had not yet reached the highest rates of growth in real estate prices reached it during the peak of www.degruyter.com/view/j/remav vol. 23, no. 3, 2015 the bubble. For those that had already reached the highest rates before the peak, the growth rate then begins to decline, in some cases falling to 0%. However, the traded quantity amongst all cities reached the highest growth at this stage. At this time, the variables were influenced by declining growth rates, which finally reach 0%.
To summarize what we have learned in this paper, a burst of the bubble occurs in three different ways. First, the bubble does not burst;l the economic variables change and the bubble just dissipates. This lack of a burst can be due to the fact that the growth of some economic variables was sufficient for the housing market to stabilize. The second way the burst of a bubble can occur is by a slow decline of real estate prices. Lastly, there can be a sudden and rapid drop of prices. If this happens, a decline can also be seen in building permits, the value of land, traded quantities and the market volume. The ideal market cycle, determined by the real estate data, shows that many of the variables begin to fall before the peak. Therefore, it is possible to know that the bubble is at the beginning of its burst when other real estate variables begin to fall. We encourage our readers and fellow cycle researchers to offer comments and suggestions on the framework and model offered here, so that it can be further refined and implemented.
